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ABSTRACT 

FROM: C .  H .  E l e y  I11 

T h i s  memorandum r e p o r t s  on a mee t ing  of  t h e  Apol lo  
T e s t  I n t e g r a t i o n  Working Group ( A T I W G )  a t  KSC on Oc tobe r  3, 
1 9 6 7 ,  and d i s c u s s i o n s  w i t h  Boeing and MSFC p e r s o n n e l  a t  MSFC 
on Oc tobe r  5 ,  1 9 6 7 .  

Major a c t i v i t i e s  d i s c u s s e d  d u r i n g  t h e  A T I W G  m e e t i n g  
concerned  t h e  S-IB program o n l y .  These d i s c u s s i o n s  i n c l u d e d  
t h e  countdown sequence  f o r  AS-204/LM-1, t h e  p r o t e c t i v e  c o v e r i n g  
f o r  t h e  I U  d u r i n g  LM h y p e r g o l i c  s e r v i c i n g ;  and p r o c e d u r e s  t o  
p r o t e c t  t h e  LM-1 m i s s i o n  programmer from i n a d v e r t e n t  s i g n a l s  
d u r i n g  t e r m i n a l  phase  o f  count  which cou ld  p o s s i b l y  f i r e  t h e  
RCS e n g i n e s  or ordnance  d e v i c e s .  

The mee t ing  w i t h  Boeing and MSFC p e r s o n n e l  produced  
some b e n e f i c i a l  d i s c u s s i o n s  c o n c e r n i n g  t h e  c a p a b i l i t i e s  of 
t h e  Boeing computer s i m u l a t i o n  model and i t s  p o t e n t i a l  w i t h  
an  expanded scope  t o  s u p p o r t  t h e  Apol lo  program o b j e c t i v e  of  
a c h i e v i n g  a launch-on-time c a p a b i l i t y .  
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MEMORANDUM FOR FILE 

1. I N T R O D U C T I O N  

A m e e t i n g  o f  t h e  Apo l lo  T e s t  I n t e g r a t i o n  Working Group 
( A T I W G )  was h e l d  a t  KSC o n  Oc tobe r  3, 1 9 6 7 .  Only t h e  S a t u r n  I B  
p o r t i o n  of  t h e  m e e t i n g  was h e l d  due t o  t h e  on-going Countdown 
D e m o n s t r a t i o n  T e s t  ( C D D T )  f o r  AS-501. The m e e t i n g  was c h a i r e d  
by A .  C .  G r i f f i n .  I n  a d d i t i o n  t o  t h e  m e e t i n g  o f  t h e  A T I W G ,  t h e  
a u t h o r  had a n  o p p o r t u n i t y  t o  v i s i t  t h e  L C C  and o b s e r v e  t h e  
p r o g r e s s  o f  t h e  CDDT.  

On Oc tobe r  5 ,  a c o n f e r e n c e  was h e l d  a t  MSFC/Boeing 
c o n c e r n i n g  p o s s i b l e  e x p a n s i o n  and m o d i f i c a t i o n  o f  t h e  Boeing  
computer  s i m u l a t i o n  model t o  s u p p o r t  t h e  A p o l l o  program o b j e c t i v e  
o f  a c h i e v i n g  a l a u n c h  on-time c a p a b i l i t y  f o r  t h e  A p o l l o / S a t u r n  V .  
R e p r e s e n t a t i v e s  a t  t h e  c o n f e r e n c e  i n c l u d e d  L u c i a n  B e l l  and  
C a r l - o l l  J o n e s  o f  MSFC; W .  B .  G e v a r t e r ,  R .  V .  S p e r r y  and t h e  
a u t h o r  f rom Bellcomm; J .  E .  Snyde r  and  Y .  H .  L indsey  o f  Boeing ,  
a n d  o t h e r  Boeing  p e r s o n n e l .  

2 .  MEETING OF THE A T I W G  

The new countdown sequence  f o r  AS-204/LM-1 was d i s -  
c u s s e d  w i t h  r e g a r d  t o  t h e  s t a t u s  o f  t h e  " h o l d  p o i n t s "  i n  t h e  
countdown. These  h o l d  p o i n t s  a r e  a c t u a l l y  s t a t u s  p o i n t s  where 
p rob lems  are  i d e n t i f i e d  i f  t h e y  e x i s t  a t  t h a t  t i m e .  The 
f o l l o w i n g  i s  a c u r r e n t  l i s t  o f  t h e s e  h o l d  p o i n t s .  

T-COUNT FUNCTION 

T-72:30 h r .  LV power on ( p r e - c o u n t  p h a s e )  
T-39 h r  . LV power on (midcount  p h a s e )  
T-2 8 h r  . S-IVB m e c h a n i c a l  c l o s e o u t  
T-20:30 hr. Carry-on c a b l e  removal  
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T-COUNT ( C o n t ' d )  FUNCTION ( C o n t ' d )  

T-18 h r .  SHe GSE removal  
T-14  h r .  LV b a t t .  i n s t a l i / c a b i n  c l o s e o u t  
T- l1 :30  h r .  LM SLA p l a t f o r m  removal  
T-10 h r .  LV powr on ( l a u n c h  coun t  p h a s e )  

T-6 h r .  pad c l e a r  ( L V  S&A c o n n e c t )  
T-3 h r .  pad c l e a r  ( L V  L O X  l o a d )  
T-1 h r .  S-IVB LH2 l o a d  
T-45 min. S t a r t  t e r m i n a l  coun t  
T-20 min. S-IVB c h i l l d o w n  sequence  
T-3 min. Automatic  l a u n c h  sequence  

MSFC i s  c u r r e n t l y  t a k i n g  a c t i o n  to p r o v i d e  t h e  p ro -  
t e c t i v e  c o v e r i n g  f o r  t h e  I U  d u r i n g  LM h y p e r g o l i c  s e r v i c i n g .  
T h i s  c o v e r ,  or c u r t a i n ,  i s  c o n s t r u c t e d  o f  g r a p h i t e  impreg- 
n a t e d  t e f l o n - c o a t e d ,  r e i n f o r c e d  f i b e r  g l a s s .  T h i s  mater ia l  i s  
r e p o r t e d  t o  be c o m p l e t e l y  f i r e p r o o f ,  b u t  i s  n o t  t h e  f i n a l  word 
i n  p r o t e c t i o n .  MSFC, however, i s  f a b r i c a t i n g  t h e  c u r t a l n  o n l y  
f o r  AS-204/LM-l--something e l s e  i s  needed f o r  t h e  n e x t  v e h i c l e .  
K S C  i s  t h e r e f o r e  l o o k i n g  t o  MSC t o  p r o v i d e  subsequen t  a c t i o n  
on p r o t e c t i o n  f o r  f u t u r e  v e h i c l e s .  It was r e c e n t l y  r e q u e s t e d  
by t h e  MSFC S - I B  Program Manager t h a t  AS-204 and AS-205 be  
t a r g e t e d  t o  l a u n c h  "on t ime" s o  as t o  p r o v i d e  s y s t e m  r e h e a r s a l  
for t h e  AS-207/206 m i s s i o n .  "On-time l aunch"  i s  d e f i n e d  as  a 
0-6 second window w h i l e  a " n e a r  on-time l aunch"  i s  d e f i n e d  as 
0-7 minu te  window. P o s s i b l e  changes  t o  t h e  AS-204 ana  2 0 5  
countdowns were d i s c u s s e d  which might  a s s u r e  a n  on-time l a u n c h  
( i n c l u d i n g  b u i l t - i n  h o l d s ) .  One o p i n i o n  e x p r e s s e d  was t h a t  
t h e  b e s t  way t o  a c h i e v e  t h i s  i s  t o  keep t a s k  c o m p l e t i o n  ahead  
o f  t h e  countdown sequence .  T h i s  t y p e  of  o p e r a t i o n ,  however,  
h a s  i t s  drawbacks-- i t  i s  e s p e c i a l l y  conducive  t o  dange rous  
p r o c e d u r a l  c o n f l i c t s .  KSC h a s  a l s o  been d i r e c t e d  ( f rom w i t h i n )  
t o  r u n  a l l  countdown p r o c e d u r e s  p e r  t h e  countdown c l o c k .  It  
was announced t h a t  f u t u r e  d i s c u s s i o n s  c o n c e r n i n g  s h o r t - l a u n c h  
window c o n s i d e r a t i o n s  and d u a l  l a u n c h e s  w i l l  be hand led  t h r o u g h  
t h e  A T I W G  r a the r  t h a n  a s e p a r a t e  working g roup .  

M r .  Bob H a r r i n g t o n  e x p r e s s e d  some conce rn  w i t h  t h e  
d e s i g n  and o p e r a t i o n  o f  t h e  LM-1 m i s s i o n  programmer. The re  
i s  a fear  t h a t  an i n a d v e r t e n t  s i g n a l  d u r i n g  t h e  t e r m i n a l  
phase  o f  countdown cou ld  p o s s i b l y  f i r e  t h e  RCS e n g i n e s  a n d / o r  
ordnance  d e v i c e s .  No remote ( u m b i l i c a l )  c o n t r o l  c u r r e n t l y  
e x i s t s  f o r  t u r n i n g  on and o f f  t h e  D C A .  S i n c e  LM-1 i s  unmanned, 
t h e  D C A  must t h e r e f o r e  be t u r n e d  on d u r i n g  c a b i n  c l o s e o u t  
( T - 1 2 . 5  h o u r s ) ,  and l e f t  on .  It  s h o u l d  be no ted  t h a t  t h e  
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r e c e i v e r  i s  "uncap tu red"  d u r i n g  p e r i o d s  i n  t h e  ccuntdown when 
no 450 mhz RF c a r r i e r  i s  p r e s e n t .  T h e r e  i s  a f e a r  t h a t  i n  
such  an  u n c a p t u r e d  s t a t e  t h e  r e c e i v e r  and decod ing  ne tworks  
c o u l d  be s u s c e p t i b l e  to n o i s e  t r a n s i e n t s  and a c c e p t  a command 
which was n e v e r  s e n t  and/or  a command which c o u l d  be  i n a d -  
v e r t e n t l y  s e n t .  M S C  p r o t e c t s  t h e i r  command s y s t e m  a g a i n s t  
s e n d i n g  t h e  wrong command by  a combina t ion  o f  two c o r r e c t l y  
coded s i g n a l s .  Any i n c o r r e c t l y  coded s i g n a l s  canno t  g e t  i n t o  
t h e  LM t o  a c t i v a t e  t h e  PRA Reader Assembly. The re  i s ,  however,  
a p e r i o d  i n  t h e  l a t t e r  s t a g e s  of t h e  l a u n c h  countdown when t h e  
command sys t em i s  a c t i v a t e d  t o  a h i g h  l e v e l  of  r e a d i n e s s  t o  
conduct  a r e l a y  check .  It i s  d u r i n g  t h i s  p e r i o d  t h a t  a l l  
p r o c e d u r e s  need t o  be firmed-up t o  p r e v e n t  t h e  p o s s i b i l i t y  of  
an  i n a d v e r t e n t  command. One comment which p a r t i c u l a r l y  a p p l i e s  
i s  t h a t  " i f  i t  can  happen,  i t  w i l l . "  

3 .  CONFERENCE WITH MSFC/BOEING 

The a u t h o r  i n  a t t e n d a n c e  w i t h  R .  V .  S p e r r y  and 
W .  B .  G e v a r t e r  v i s i t e d  t h e  Boeing Co. i n  H u n t s v i l l e  f o r  d i s -  
c u s s i o n s  c o n c e r n i n g  t h e  Boeing computer  s i m u l a t i o n  model o f  
l a u n c h  vehicle/MGSE o p e r a t i o n s .  The Boeing model i s  p o t e n t i a l l y  
a v e r y  e f f e c t i v e  t o o l  which cou ld  be  used  t o  s u p p o r t  t h e  Apol lo  
program o b j e c t i v e  of  a c h i e v i n g  a l a u n c h  on-t ime c a p a b i l i t y .  
There  are some drawbacks,  however,  t o  u s i n g  t h e  Boeing model 
i n  i t s  p r e s e n t  form. The model i s  c u r r e n t l y  l i m i t e d  i n  s c o p e ,  
and  would have t o  be  expanded t o  i n c l u d e  t h e  e n t i r e  Apol lo /  
S a t u r n  V sys tem.  T h i s  a p p e a r s  t o  b e  a f a i r l y  large o r d e r  a t  
f i r s t  g l a n c e ,  b u t  c o u l d  be accompl ished  w i t h i n  a r e a s o n a b l e  
t i m e  frame. A s t a r t i n g  p o i n t  f o r  t h e  s p a c e c r a f t ,  f o r  i n s t a n c e ,  
migh t  be t o  o b t a i n  l i s t s  (which a r e  a v a i l a b l e )  of t h o s e  i t e m s  
which c a n  be r epa i r ed  and/or  r e p l a c e d  i n  t h e  s t a c k e d  c o n d i t i o n - -  
i n c l u d i n g  ha rd  da t a  on r e l i a b i l i t y ,  e t c .  Some changes  i n  t h e  
m o d e l ' s  s i m u l a t i o n  ph i losophy  would a l s o  be needed.  R .  V .  
S p e r r y  and W .  B .  G e v a r t e r  d i s c u s s e d  t h e  s i m u l a t i o n  p h i l o s o p h y  
and t e c h n i q u e  a t  l e n g t h  w i t h  Boeing.  It  s h o u l d  be n o t e d  t h a t  
t h i s  or any model ing e f f o r t  must show some c r o s s - c o r r e l a t i o n  
between p r e d i c t e d  and a c t u a l  per formance  b e f o r e  a d e c i s i o n  i s  
made t o  expand t h e  scope  of t h e  model.  It s h o u l d  a l s o  be  n o t e d  
t h a t  MSFC f e e l s  c o r r e l a t i o n  i s  p o s s i b l e  and e x p e c t s  t o  show 
some r e s u l t s w z t h i n  a few months. 
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